Background: Postpartum hemorrhage is responsible for 39% of maternal deaths in India. Provision of blood transfusion is one of the key components of functional First Referral Units (FRU) meant for providing Comprehensive Emergency Obstetric Care (CEmONC). However, in the absence of functional FRUs, there is hardly any facility available which can provide safe blood transfusion to a haemorrhagic woman in Uttar Pradesh (UP).
Introduction
Globally, 35% of all maternal deaths were due to haemorrhage, especially postpartum haemorrhage (PPH). [1, 2] It is estimated that anaemia contributes to more than 115,000 maternal deaths and 591,000 perinatal deaths globally per year. [3] Maternal Mortality Ratio (MMR) in India is 212 maternal deaths per 100,000 live births. UP is the second largest contributor to maternal mortality in India, with 359 maternal deaths per 100,000 live births. [4] In India, major causes of these deaths have been identified as anaemia, hemorrhage (both ante and postpartum), toxaemia, obstructed labor, puerperal sepsis, and unsafe abortions. [4] In rural India, about 40% of the maternal deaths are due to avoidable causes such as hemorrhage and anaemia.
[5] From 2010 to 2012, most of the identified First Referral Units (FRUs) could not be fully operationalized due to lack of skilled man power (particularly anaesthetics and gynaecologists), adequate infrastructure, medicines, and blood storage facilities. [6] [7] [8] Institutional deliveries were very low, at 47% in India and 24.6% in UP. [9] The objective of this paper was to argue for improving access and availability of safe blood transfusion for women, who are haemorrhagic and/ or severely anaemic, on priority basis, to prevent maternal deaths.
Materials and Methods
Study Setting: The Unnao district had a population of 3.1 million, comprising 1.5% of the state's population. [11] The health indicators of Unnao for the year 2011 were as follows: birth rate = 22.2; estimated number of annual births = 69,055; number of institutional deliveries =14,488; estimated number of maternal deaths=248. [12] The female literacy was 57%; total fertility rate was 2.58. [11] Study Design: A facility review was undertaken in 15 public health facilities, and a community based Maternal Death Review (MDR) was also conducted using a cross sectional study design.
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Study Population: Key informants were requested to identify maternal deaths occurring in the district between June 1, 2009, and May 31, 2010. Figure 1 describes the sample selection strategy for the study. Eventually, verbal autopsy could be carried out in 57 cases out of the sample of 70. The remaining 13 deaths out of 70 were lost due to different reasons. 7 deaths were found to be not related to pregnancy or childbirth, 2 were outside the study period, 2 deaths has insufficient information, and 2 deaths could not be traced.
Figure-1: Sample selection strategy
15 health facilities in the district were selected to carry out a facility review, to identify the gaps in services focusing on readiness to manage obstetric complications.
Data Collection and Analysis:
For conducting verbal autopsies, modified Maternal and Perinatal Death Inquiry and Response tool (MAPEDIR) was administered to husbands of the deceased and to women in the household for 57 cases. Concurrently, health facility review was also conducted across 15 selected health facilities. A tool, which was already validated and used for health facility survey to assess the current functionality of each facility, was adapted. [13] [14] [15] Data collected was coded and analyzed, and emergent themes were documented and studied to understand their implications, with respect to reducing maternal mortality. Descriptive analysis and applied chi-square test for statistical significance for verbal autopsies, with demographics against cause of death, was carried out. Sub analysis was also carried out for maternal deaths, which are associated with PPH and severe anaemia. In facility review, descriptive analysis using ratios to analyze the availability of basic infrastructure, necessary equipment, human resources, support staff, essential drugs, blood storage and transfusion services of the facilities was also carried out. All the data were analyzed anonymously using MS-Excel 2007 and SPSS 17©.
Box 1: Estimation of total number of expected pregnancies per year [10] Expected number of live births (Y)/year = Birth rate (per 1000 population) x population of the area/1000
As some pregnancies may not result in a live birth (i.e. abortions and stillbirths may occur), the expected number of live births would be an under-estimation of the total no. of pregnancies. Hence, a correction factor of 10% is required, i.e. add 10% to the figure obtained above.
So, the total number of expected pregnancies (Z) = Y + 10% of Y For the purpose of this manuscript, secondary data was also collected from online databases; population data from Census 2011, India; birth rate data from Sample registration system (SRS); blood banks data from Central Drug Standard Control Organization, and CHC data from Rural Health Statistics, Ministry of Health and Family Welfare. Then data was also extracted manually on demographics, expected pregnancies, existing CHCs, existing blood banks for the key states Kerala, Tamil Nadu, Karnataka, Maharashtra and UP. It was also estimated that whether the existing pregnancy load among given number of CHCs and blood banks is commensurate with the existing population of the states or not. Pregnancy load was also compared to the number of existing blood banks in UP, to corroborate with our study findings. [4,10-12,16-18] By using birth rate and total population, the expected live births and total number of expected pregnancies per annum were calculated (Box 1). Pregnancies per blood bank and pregnancies per CHC were also estimated to compare the pregnant women load on CHC and blood banks (table-2). Pearson correlation test was executed to check the correlation between MMR and number of estimated pregnancies per blood bank, for five key states including UP.
Ethics: Approval for the study was obtained from the Institutional Ethics Committee of the Public Health Foundation of India. All interviews were conducted after obtaining written consent from the family. Table 1 shows that 28% of the women got married before attaining the legal age of marriage. 74% maternal International Journal of Medical Science and Public Health | 2014 | Vol 3 | Issue 10 deaths were linked to the age group 25 years and above. Maternal deaths were directly associated with the literacy status of the women (54%) and husband (46%). Maternal deaths were high among 49% of the pregnant women, who had ever sought antenatal care. Around 47% of the pregnant women belong to BPL category and had a BPL card. Figure 2 illustrates that out of 57 maternal deaths, 37 maternal deaths were due to haemorrhage (22, 39%) and severe anemia (15, 26%). The rest 35% of maternal deaths associated with sepsis (14%), Eclampsia (11%), obstructed labour (7%) and unknown reasons (3%). Of the 57 cases analyzed, 48 women died in postnatal period while nine died in the antenatal period. Of these 48 pregnant women, 50% delivered at home, 48% in a facility and remaining 2% percent delivered en-route to a facility.
Results
Of the fifteen facilities assessed, one was DH (6.7%), two CHCs were designated as FRUs (13.3%), four were CHCs (26.7%), and eight were Block PHCs (53.3%). None of the CHCs, designated FRUs and Block PHC's assessed met the recommended standards for BEmONC or CEmONC, according to Indian Public Health Standards (IPHS) guidelines.
[19] Round-the-clock obstetric care services were not available in 93.3% (14) facilities, due to inadequate specialists and support staff.
Forty percent (06) facilities did not have Oxytocin in the labour room, while 27% (04) of the facilities did not have it even in the store. Misoprostol, the most effective drug for managing haemorrhage, was also not available in 53% (08) of the facilities. Only the district hospital (6.7%) had a blood bank and transfusion facility; and the rest 14 (93.3%) of the assessed facilities did not have any provision for blood transfusion or a blood storage unit or dedicated staffs to handle a maternal emergency or any other emergency (data not shown in the table or figure).
A significant correlation was observed between the MMR and number of pregnancies per blood bank (Pearson correlation coefficient (r) =0.970, p=0.006) among the key states including UP. . #1 delay in decision to seek care, #2 delay in reaching care and #3 delay in receiving care. Around 47% of the deliveries took place in home, 53% of the women died within 4 hours of the onset of hemorrhage (PPH) and 40% of those women referred from facility-1 due to lack of blood. There should be trained staff and a good referral system at the PHC/CHC levels to handle the PPH cases. As proposed, if government set ups a functional blood storage units (BSUs) at the CHC/FRU, maybe 50% of the PPH deaths can be averted.
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A sub analysis of 37 maternal deaths of the total 57 maternal deaths from the study was carried out. The average delay in seeking care is 2 hours; where 16% of the families cited lack of transportation for not seeking care; Mean time spent to decide = 4 hours; Mean time to make arrangements = 1 hour. Two in every eight were taken to at least two facilities; 1 in every seven were taken to three facilities; Mean travel time -Facility 1 to facility 2 = 1.4 hours; Mean distance -Facility 1 to facility 2 = 34 km. 25 % of all women had prolonged labor (caesarean section required and DH had the facility); Mean travel time from facility 2 to facility 3 = 1 hours; Mean distance -Facility 2 to facility 3 = 24 km. 
Discussion
Though the study was conducted in one of the districts, Unnao in UP, the preliminary results from the study inspired a broader picture for whole of UP. Of the 5.08 million deliveries expected in UP in 2010 [11, 20] , severe PPH is estimated to have occurred in approximately 558,800 (11% of live births) and would have caused more than a third of the total 18,271 (32.7%) [21] maternal deaths in UP that year [4] . The situation is worsened by the presence of anaemia in more than 50% of the pregnant mothers. [22] Putting this in perspective, approximately 1,530 cases of severe hemorrhage occur daily in UP, an average of 21 in every district -and the need for appropriate management using uterotonic drugs and blood transfusions should be anticipated. Our study finding further substantiates these statements; 65% of the maternal deaths were due to severe anaemia and hemorrhage, as per Figure 1 .
According to Census 2011, UP has a huge population base with 19.9 crores, which was 6 times the Kerala and twice that of Maharashtra population. There were 515 CHCs and 212 blood banks in UP. Total number of expected pregnancies per annum in UP alone is 61,03,202, which is more than the sum of the four key states with 51, 48,426 pregnancies per annum. The existing number of CHCs and blood banks were not commensurate with UP's population growth rate. The MMR of UP is more than Kerala (4.4 times), Tamil Nadu (3.7 times), Maharashtra (3.4 times), Karnataka (2.0 times) & the national average (1.7 times), as per Table 2 .
As indicated in Figure 4 , UP with 212 blood banks, has one of the highest number of pregnancies per blood bank (28789), compared to better performing states like Kerala (3425) and Tamil Nadu (4656). In UP, compared to other large states in India, nearly double the numbers of pregnancies are being served by a CHC. This is coupled with the fact that there are nearly two CHCs served by a single blood bank (2:1) in UP, compared to 1:1 in other states. This evidence tells us that there may be chances of high maternal deaths due to hemorrhage in UP, as shown in Table 2 . to PPH, which is slightly higher than the global estimates of 35% of all maternal deaths due to haemorrhage. [1, 2, 24] Pregnant women with severe PPH were referred for blood transfusion to a CHC/ FRU/ DH, as this is the only life saving measure at that stage. From our study, it is evident that blood transfusion facility is available only at the DH, and precious lives were lost either at the healthcare facility of origin or in transit, while the family tried desperately to reach a facility where blood transfusion is available, as shown in Figure 3 .
Mothers with hemorrhage need to be stabilized by giving obstetric first aid like IV Fluids, Oxytocin/ Misoprostol before being referred to another appropriate facility. This may mean referring to a DH/FRU directly, if patient is bleeding and there is no facility for blood transfusion available in any of the intermediate facilities. This will save precious time and may save the mother's life. From our study, it was evident that only when the woman reached the DH, she had received a blood transfusion. Only two (out of 57) women could reach the DH and receive blood transfusion. 65% of the women were not even administered an intravenous (IV) fluid before referral. This is evident from the fact that most of the deaths during referral occurred between facility 1 and facility 2. Receiving a safe blood transfusion as part of the therapy for PPH can make the difference between death and the possibility of recovery and survival. [25, 26] Our study also found out that 26% of the maternal deaths are attributed to severe anaemia. If a woman is anaemic at the time of child birth and experiences a PPH, it is very critical condition and most likely, she would need a blood transfusion. Given that 39% of PPH and 26% of severe anaemia attributed maternal deaths in Unnao, UP; state health department should focus on appropriate facilities, based on geographical location, proximity to the population, staffing, and delivery load, to provide emergency blood transfusion. [27] Blood transfusion is needed not just for PPH cases, but also for the cases of septicemia, severe anaemia, post abortion complications and those needing caesarean section. [28, 29] In a study done in Rajasthan, increasing the availability of blood transfusion saved nearly 70% of lives due to hemorrhage. [26] States with low MMR have always focused on providing accessible and available safe blood transfusion services in addition to other key measures, like referral transport and provision of Basic Emergency Obstetric Care (BEmOC) services. [ 
Conclusion
By strengthening the public health infrastructure, especially setting up blood storage units or linking up health facilities with nearby blood banks, and placing trained staff at the secondary level hospitals (district level and CHCs), availability and access to safe blood transfusion services can be ensured to all pregnant women who come to the facility with obstetric emergency. Given the high maternal mortality ratio in the state of UP, the above mentioned strategy alone can prevent a large number of maternal deaths.
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